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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a 
high contrast and to enable a quick response. 
SOLUTION: This display device has a liquid 
crystal layer 115 using a liquid crystal having 
a chiral-sillar-mectic C phase or its secondary 
phase as liquid crystal material, pixel 
electrodes 12 provided at one side of the 
liquid crystal layer 115, counter electrodes 
105 provided at other side of the layer 115, 
j active elements supplying prescribed 
potentials to the pixel electrodes 112 and 
insulating layers being at least two layers or 
more including at least oriented films 107, 
108 provided in between the counter 
electrodes 105 and the liquid crystal layer 115 
and between the pixel electrodes 112 and the 
liquid crystal layer 115 and in this device, 
total sum of values (d/&epsi;), in which each 
film thickness (d) of each insulating layer is 
divided by each specific dielectr constant &epsi; at frequency 1kHz is set in the range 
of 15nm to 40nm. 
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StSf 

e eras ^sxh^sai asas sfe ^assa 3toie ^011^1 c& sEfc 01 

MQ\ » #31 §§2^i «J| 5h§§ At 01 (HI HI g £101, ^CH£ HH&stS SfSffe ^0i£ 2^H°J 5 
esm, 2| g2^°J ¥311 d[nm]M Z13I bl^Se UVCH 20|£! &(d/£)°| it 01 15nm£l 30nm AIOI01I/H 

e is s sfgsi ^ ai oil oil mm eijgsAisxisi bse, 

E 2fe E 1011 SQ3&AI3XI2I Sfi¥S§ SOI^fcr ES, 

£ 3§g ggsi ^ai on oil mm ^ssaisxioiiah am E»ej°ssi j\mu saioii a/die sastfe 
gzroi aasb sis ?s§ acx^fe se, 

E 4fc E 3011 EAIS 9£?Saaae OISOOI ?S§20|?fe EB, 

£ 5fe =e£|>.eo| H H ^D| £=2x1 si&gm UEiUlfe HIOIM, 

£ 6S AC ? SOII AH SM5l>iMb|£| Zd/e SISSs UEH-Hfe Z1EHM, 

£7a IHH £ 7dfe °JAI DC ?§0)IAH S^SEfSI S?S BJS SSi ^§6lfe EiOIS »S0ia, E 7afe 3HI0I 

s agsi eoisas, e 7bfe as. a^si Eloigns, e 7cfe §i± i\m astsi eoia »s, neia e 

7dfe 3^ SII SSfSl EJOIS XIS; s 

£ 8S °JAI DC ? SOU AH eSEI^SblSf §S^£2| Id/e £JSSm UEiUlfe Z1EHH0ID. 
* £021 ¥ = 0|| CHfif ¥S°I 
101,109:33© 102: ^£131© 

103:^£I§S 104 : 2tH3M(overcoat)S 
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81 SS(A)^ 1998-080210 



105 : ITO gfS^ 106 : disuse 

107 : UKi,' 3 * 108 : ^ffll 01 Al (spacer) 

110:cJS<9 111 :TFT3H0|S a^ 

112 : rro si^2^ 113 : 3iiois 

114:S£l3ie 115:5!iSS 

116: TFT Wag 117:£ss} 

118 : BUS of 119 : 0||=A| 

201 : 202 : <L'Sfi! 

203 : S2§gfi! 204 : Sf&dS 31 ^§ TFT 

205 : £|A)IS§TFT4:A> 206 : ITO 

207 : S5§g 

S>'30l tSSttz J/g S/ J 3 Of 21 gSHJIg 
& I'gg °»§!JHeSAH aSSS SEfe ElSJSaa ^SIU 3I0I& ±m^\ C£f SEfe ¥»4!(subphase)£l 

™§§ oissffc ^ssaisjichi 201 p. 

TFT-LCDSI AIOI^S 3H<96»3| ?ISH 2SSXHSSAH L'SSS EEfe 2|§i 01 §81 

i= 01 £1 S^SI AI^BOI a?£ICH SD. XlgJ S^M Sffe 5>I§(SE{= SD ^0|g ±0||&! £E 

- ^xi^si eJi§)oi tft oil °i6H ?§ae, eMgsj §g^£3* D\m Ai^jea a oh =£3i a5«^ sxi a 

Sis AH SI A! 2J D3 S!P(0!IS MCH 8l£e}(Hartmann): J. Appl. Phys. 66, 1132(1989)). 013 #X| S 

moj ^ «=oi3, pife *m2J3iaej:n» ssai§aii ahsiais sj§chi 4J^& sxiib sen 
5 p. 

311 oi D \ as/oi 2E HaiaoiiAH ^soi eiaan, ?§(ac ?§)oi §/¥ ms sss ^isi mi pg s 
Mi?i h^p. dai iJsie, <y^ agfsi i?ch&£ m% hbiisoiiah ssaznu, £Efe pg as sesie, 

DAIS 114*01 ffgi IDI, HaiSOIIAI gt3 OI¥S £>»EHM ei^ef ^0)1 S^S S!°l 312101 g 

^S(step) SSOIBJfe el £J 01 S>£!e>P(OII{s MCM Wlsg^E(Verhulst) 21 P4*: 1DRC "94 digest, 
377(1994)). 

CHS 2H(AC ?§)£! AI^SOI 0IU5J dICHS 2 = (DC ?§)°l Al^g(0IIM SOI PU9l(Tanaka) SI P4*: 

siD *94 digest, 430(i994))oi oign m, gsoi ij^siai din, eHej^MHife e&ap. ziau, 01 
sag v^a:n, is^Efe ahsod. oib #xi ass xioiAia°3tti s^sife s&oip. 31^ ai 
zjoi aa §fo»§ cm ge^sfe usiso. :hip3i dc ?eoiiAife g^noii °jsh opis 

± El g>» (sticking) jU S# S|^B!£I AI^OII £J6H 0I3IS S&j» SHI 31 SIH&D. 

ajpi^ ma yoi, pis e= ac ?§a bias dc ?#oiiah 3is gas ^ai 43x1 asfsi ahw 

21 23IJI SHIM SHSSIbQI S!P. 

oHgxHSSJ s £3 2! CHI AH 231X1 CH*!j, = iS^EI 3^3813, XHSfSlte 3S0I 3 BIS P. 01 231 

x\ ^n\ms gg^E3i THSgf sfe ys ssoiiahsi ^saci sssi ^3, §saiz»oi 

3|4a|L»SP US 5«§IHS{! 0|g&oSW 6H§§ 4* Si^lEI, SWIfe 0|£|& 521 BJ^SIfe e«gXHS3l 

sip. y§ ssoiiAi°i 3^si3i =^ sifew °igAia^ aa. 

3IIP3I 2!iSHAISX|fe SIS 331 31 3HXI3, s}± 33|3| DH° All^& 3J0I 29311 £IP. D£IU 016! 

m ^sHAHfe ef eieioii chs} 3|h?ai2)oi y=Ai boi»o» & §fi3i ?ia. d&i°s, shsihssi se ^ssi 

&31IUI0IIAH 4»3iej 231X1 SHIM 6H§8lfe Oi§P. 

3IIP3I II^S^SI a 4: CHI °I5H SX| AH SIM Hleioffe 3101 011^3 2iP. 35HU, XI^S^SI a^fe 

0| S 5j'o S sg^ £ o| ^s,g 3| aS 2 ( D §3}SAH ^3|& 23|X| SHIfe SHS§ 4* SIP. 4f3|& 013 & 

oi, ejjsmssi mgm 3H<ysife 3JG}°^fe &3i& 23ixi shi, ^ sxiae}°i ah si 21 ±w msm shssi3i 

CH^oSfe ?S|il8fCI. 

PSCHI ?S ? 5 Oil AH ^^fg 4- 2ife CH^JM ^^S»D. 2jXH SSgg°l §3131 UBISP. ^ 



aa. 
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^^3H^6H g S(A)^ 1998-080210 

si DE'mgg »>H£)01 SIXISJ, OIM ?sgi S g 3|SAIi»2J fe'^S £ISIM S^fOH t?gSJ2 01 101 S 

Oil igg 4= DJIU, £ieJ40l S££1XI a'fet? 4'§2!ej 3l§SAI2}g SOUP I OH soil s 

e^ae^ »§gi }H<yaxi sfea. ush&seoii cuei 3ipai2»oi sonife s^on Pi^Aiejs e-i/dis 

0)1 2I5H SQ S0IXI2, 313 ^01 gZiSHSQ. at §J±01I CR6H 2?HS| TFD2I 23H2J tmdS SIS ? 
5S 0I§6IS(0IIS SOI tfl|2g±E(Verhulst) 21 CI4*: 1DRC '91 digest, 377(1994)), D§ £12121 3l3gOll 

pi«ie ^i«oife 201 3i^8ict. nau, 01 ^2011 ah b => s>±ou mei >:?iS4:W£i aejsi 401 = 

3131! =25104, HlSysi S£!S SEfe SI2blgS0ilAH SHI 31 SICK TFDOIIAHfe 

±ji ssisi «a°i g^aoi sai ggi 4= safe shpi 20, ma/H 01 cn^e *jsi i§i' 4- sa:n 

g ggo| =»° ^° 5S£J±S1 gl 4= StU, 2^ SSOI 31 ^§2A14:I1S SlgolfeQI SICK 

0| gj = *Jg fe^SPI ?|8H, S ^SOll HIS 2!|§HAISXIfe 
SI 1 31 B; 

SI 1 315! 21 §011 CHSH 2|2f MISS ^4=2| ?Ald; 
SI 1 3I&2I SHOO CH8H 2»at SI39 ^4=2| 

a} 51 a^oj ? AI<yj» £31 =4=21 tJS2| US Oil 3 1 731 § 4' 31 SI i 3I5I&2I §*4=2| 3±S=}; 
g| =>=oj £f± a = § □gSlfe S 3^011 31312, QS B¥fc fe>3| §!4=2| t!lfl § CHemfe 6! 

SfiOII SlElfe £S3££I, 01 ESgS 9! 01 ££§£21 £ES§ SlOISIfe ^4=2| ^Alfi! g CHSSIfe ^ 
Al<30|| S^SIfcr SI 01 BJIB S^Slfe, 4J3I ^421 S^S^a &>3I ^4=21 d£d At 01 OH 2»a* tiafi * 

s^oj ^^2 = 01 SlSSfe 4J3I SI 1 HSOII SI 2 3IS; 

£}3I SI 1 315! 31 0|?Sfe £31 SI 2 3|£|2| 33011 SISS SiS^ 

3101^ ±D)I&! £Efe § OIJ= 8IU2| S-SS AIS8I3, £J3I SI 1 BE SI 2 3IH AIOIOII fe'SSfe «| 

&3I ^4=21 SJ^S^a &3I 2!!gg AIOIOII SlgS bHifefa &3I gia^a £31 AIOIOII S1SS UN 

SSSIfe 23H Ol^f2| §g§§ 
^31 23H OI&'SI saesi 2|2*2| ¥3HI d[nm]S lkHzSI ?ni4=0||AI a* S2| bl^SM eS U¥0| 2i(d/ 
t)2l 15nm£l 40nra AIOIOIIAH ^§£lfe 2§ ^§25 

23H 01^21 2I±S^3I A|0| 31 S§S^3I 2«§S AIOIOII 2}2| SlgSi UH&at 2J0II @ 

loB Ha =1 UH»ot § 0)i= 6(U £fe g,» tiH&'eiSJ 01 EH OH blggS^S SBfiQ. 

Sf(d/e)2l &S 18nm2l 34nra AIOIOIIAI g§9fe 3101 U|gf2|SIQ. 

mjggoii A( a a ojjgg sg ud g gogg ojjga =gipj| g oij= smei 3a 01 mmzi&Q. 

° H §SAi§sife ajs^oi 2*21 aytigi g=gi2, ^4=21 ?Aidoi goii cnef ^4=21 ^ 

S^XIS ±X|5JHS ^Sol3| 9ISH ^Al^sg §36101, ^4-21 ^ Aid 01 S*p ?ii S»SS OH, & HHI 
&2I U^OI SAiaS^ SISolfe 3lfeg ?>I1, 

s^o) Ajg^s a}3| st^o) §}±&=> g DJgSlfe 2 ^011 ±§2J «4=2| Hai&'OII 016101 S!SS ^Si ?> 

SI4ld^S SSSIfe 3lfeg 3>fcQ. 
saoj xjgAjg S gj s^oj A_i S< y 2f2»o|| QglOl AHS Qg ^Si 3>fe Sl^dSB S38lfe 3lfe 

i s?=a. 

oiafe gsi, ^4=hi Ajg^s aei si^sj as a oil cdsioi isms ahs as 5>fe si^^ss ge 

o|Dir^4=2j'^AId 2|2f0|| CDSIOI S»SS ^gi 5>fe Slfe'dSg SSolfe 3|feS 3|§ 4= SIQ. 

ccgf s^oj (MgAj 2>2ioi| SJaiai^oj =aho 2| Haisa olU 0I&2I ? Alt! oil AH e!S§ 4= 21201, 

§}£,4!^£l iSS| =4-21 HaiSSI 3l£JSe} 2| ? Aid Oil AH fgg 4= SID. 

s 4=2i titt! m gj2i°i dsdoii aig} sifefdsa ^aoi yai ra, ^4*21 ^Aid g cn§sife ?Aias 
pg ^Ai<asi 3i^Ai^ea zj nmMvm 3>fe s^fl sssife 5301 tJiusisjch 

e^oj Aj S< y 2»2toil CHS} si £ US 21 =S SiSB ^§2) SI 1 HSISJ e& ^'^32, S^olfe 

si 2 saiaoiiAH =>s ^ai gnaoi, 0131s ^3i2j°s y^sa. 
^goj =4,21 na|oig 10 £fe io sa aii, iooo aEfe loooaa sjs 2101 anisic*. 
3iois ^oii&i c4f ib ^xiijsi e«§(g4f asas e«§ sEfe ya^aa ^§)oi ^sxhssah aish 

(D| 0H7HnA|±»2| 22IS2i3l sS^Efe UI&B[SI ^Bfl&^SI 2CH<order)2J UEi\AO. UIOIB! S« 

SOU 2i 01 AH e;§§S| ^ 3X1 CHI b|SH 1/5021 S?afe BKire»S OlSSga XIM 31BISfJ3Bt 




10-3 



S 3H m o\ § S(A)^ 1998-080210 
£ 9*3 8 S3I SB0I OH? 3D. UH»a»2| ¥ZKI3I gHHS eSSXIElE 01201 2»§S] 2313831 § 

^sLfr, 20|iol o,g^o<= oigflb M£IOIOIE HH^a 3 Big Oil gggfc SaBi(?:>ISe!et 
ijVsAIOfl SSS2SAJ 3|fegJP. VSiM, OlSIOilMfe HHS^a bISiaejS tJS/H §SS§0|£1 gfP. 
»«*s a}°'Sl feg SSiS 5(04 2Sia8ii XISIAISIS, S?l £13138011 CH& SfilS §31 

St'oxnga sggioi «£S HA 213128011 Dltf IfilS ^8132, gSej>.E£ £&> XHS1SP. 
01 fe 5SS MS SSiS 2!5H SSS2I 8301 S31SIH, ^§^£1 *!il§gg20l S3! 61 01 IS 

=^£3? AH §16131 iSOIQ. 

b|21 ^ 01 iSiSI ?J0 SEfe SaSOl esiolS, 2212831 i^Efe 3311 SSISJP. 
SaSi Ssf^Efe MaiO|E-2H(trade-ofQ 2!3ilS 33, ft!83 §2S 213128011 01 il SfatS 
= 1 ^ *M Ste S2M0IIAH 21 012(213 3)8 ?SA|±1S2| 2801 8S61S, 2) =J » OIIAH 313 * 

Slie^ZVi gs* sip. s^es^ esisie, ssiassi esite oh? 213, §s^£3i aae 
d "tosiATaa s/s q;s sp mis §&^£3i 201*11= us 011 ah ii^&s at a. nau, &3i in 

s "oMgoj 231 HH&OI §2§2| ?MOII CD£1 S 21 81 XI SfeDfe S21610IIAH 20I2P. 

5 isoii ma siia^ disse^si ¥M d8 v msas cs uvoi sens awosi us e 
as Slots! aS e/5iasoii me e<=£»±<=3i 3i s *ch= 5J§ ^asiaa. oit e i>gxi3i sis & 
as s&'oick 

cai^og oiSSfe HHg»*S| XHS21 UlggSS! JHSSI blftaSS &'3I g¥t(& d/e2| If SI S?l)S ?^SI 
^"SHAI^ i ¥Mi 30nm 01817)1X1 8311 » gfi3f 01 S SEWXI 80IXIB, HIS OISOI * 

o a J^ol 5ss S3ji svelte sol 5 esi3« ao. tosiAi hi* oia§ §3iAi3i3i * 

s «s6ife 3ioi Hiu^jaia. 

eHgsoii oigab e^giHs^ e§ u<y§ asas a= ?83« aasaa ^§01 mgsisio. 

ISlfiailiAI^S U(Wl aSHAJ. «E-89 ^SOI d^WI 3I2K3, ^§2801 ^201, HH^OI Q»9 
S Vu4! ni*l°l 3SaS e»S Sfe ^?UMSl£IH(electroclinic) OlgSlfe SSaS 

o°»x7gYs u4!S asaa ¥83ii e}^a^ ^§01 ^31 ^si *oii ^ stfe 

d. 01a oi°s ^giHesAH ai ssaa afe ¥83ii "jasaa °-s§§ oi§mfe 201 bi 

if'zjolP. 

SS^-K sl'Slfe AC ^V^ 2J3IS8S 01 a 5Si S-'SSlfe S/¥ CHS 2E3 ?ii 

s Shu S sT^si t!sa8oi ciW heiis dip yaeiE? sife sim Dc?e# fe'tssa §aioii ^ 
yoi^s ^sj yo, «, a Sfe E e e.a g ofi= si us ^'ismfe 201 ui^^sia. 




01 oissjsfa. 

§I^EI|£IAI^3I OH? ZJ3HU ol^BI£|A|>.3| LIDUXI 8= S§ UflS SBa^ ^§ £fe ?831l 

* i o-gorMSafc ol^EHBIAI^OII °le? SJ^f ^EI^'S ^'Hfe* SHI 31 El XI 831 MS Oil DC =? 

°h5d maw s8oi ej3iaxi sai ^^s uquie^ asai xiaa saiob, ^ a^si 
asoi'as} ^4=21 H£ii8 o\a eiaais^ si^ °ia» dc ?§§ ^issife 3101 uufsism. 

a> uitt'oi «i»s SAIOD AlHtt ^fife 2CI. HfSAISI HAI§0H3( feOH SJXI 8311 S[?l ?ISHMfe S^OICI 
Oil SoiSS D = 31l 6101 yaAI9lfe 5101 S2}^£J S?3I SIP. SESf, SIM DC ?§01IAIfe 31^ t!S£l ^ 
Soil 21 S HAli BICHSOI i§ feCHI SO. 0I« SHSSPI ?loHAH= £121 BIS. £»2J ttS » £§ 
Sia S CHJ= 6IUS & Ml Algolfe 201 dlif^olP. 

« Dinoi »3i»ej =^131 0IS18 ¥1011 01 01 XI ^ SOII AH g-{61§ 320IH, ¥S^°S^ 01 ^S°£¥E1 
I JoH°X|3m S g'SI ^'AISIOl 8 * Silt 21 01 P. £ £§21 ^2} OlgMS ^81 S?B ^S)S?S?1 
Oil 3HAIS ^b|21 2U0II SISH ?e£!2 801S 4= SiP. 

S gjyiAlOII S S All AH SI 8¥S ?£§lfe S? ESS S 8S2| dlgsje ^AlOflS UPLHI2, ^ 

5e 255 oiwsi uissie ^'aioiioii cue &rAoe gsa sn a £S2i aais ^gsibai eh sp. 

§¥& ESS SfS 61 01 H £S2| ^A|«IS OISHOH 3I^&P. 

E IS S ^'SOH IDS 2JSHAISXI2I aa£0|2, £ 2fe £ 1011 EAIS 2>j§HA|§XI£l 2J±¥S2| BSE 
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Dili m SI § S(A)^ 1998-080210 
Old. 

o.s = 2 ioife 102b 103£ ga ia, 104b 2 W 3 M §1(01 31? £Eb §£10101= 4^X1 

gf Tosfe iTO ssak, biases}^** d„ bissb * 0, io?g MBoi(ot*JB bisae 

108S ± HI 01 M (spacer), 109b SiB, 110S t'Stf, 111S TFT 311 01 M S^, 112b TTO S»±S^, 
li3g 31101 = §S§, 114b °£I2IB, 115b ??§i(SS5!a SiS <Eb ^SSsL ISS), 116 

S TFT «aei rilTS emef7n8S UHBO^M d* bISaB e 3) 9! Il9fe 00*A| S*tHI0|Ch bIBQt 
g 0!IS §01 gas 4»aB(SiO,), fciaS aSIS(SiN), BBS £!§18(Ta 2 O s ), EJEJSi tffflB B3» 
XHS(SiTi0 3/ TiO z , (Mg, CaTTO,, La 2 TW>0. = 6}SS(Zr0 2 ) f fet fcffflB a* XHS(PbO, Pb-TK))S 8 

saa. 

016(011 EU'E 2011 SAIS 3ife 2»g3AISx|2| BAIOlog CASH tf 8BQ. 

(BAIOD 1) 

B3 IS 31 BOO 838 ^SS^OII ISSi 3?b blUil°£AH Ta 2 O s ei^(bl°Ss 20-30)01 75nra°l 
e n S ^fflEHiJOll 2ISH iSSD. ^4=3 S}±3>1 g«a 013101 3 1 EH!} blgstOI SSS 
OH WM¥2W3r £ 5011 UDU! b!3 »0| tf 3B 4> St£^ fiaOIOI=(ACT-6080D 2JSH SJ*tS AL1051: 
el^oT^ H l^a§ 2 S rati BBS/OfSS/H BSSJQ. *8I, B2I0I0IS 4*XIS CH2II0I S! »a BEI ?l 
Sa|^«Vil ^SHS 0 188101 90'C£ 3SB, 3± S^IM/H 200°C£ 30S2t ±220. CD a AH 

i saoio s.li a» asatss as aasct. q sou ±wo\m an(zia si boo 
ir? ^bioT/h ant ibi ?ss "ass ^£i5i(Si02) an* s/Mt «e oovai ajapt j 

™ no,!. 81 ¥ AI0I3 i§ «XIO0 3I8HHD. eiJSWISSAH 200nC/crfl2| ISOjjbSI §BA| 

?» a'*6VSI saSSI 3»b *?SJ?II ^§(TLAF «ia) TLAF-l(AlO|£(Salshu) 21 Q4=: SID'96 

diaert 703(1996) §5)1 120°C3 SSgEHODAI tfOO ?aBO. 01 e»SXHSb £!?iaS-Sfa§ 3?fi!O0 

2 P^bs? a* a iejaT^b s>bP. 01 ajsmsoo stob bsisioi ui&*iaa aa ra, ?«S£3i 9o*coo 

M SSWM iSsiSrsfHrVilOVSJ B£B 2PI81B, blBSJB «l UK 8 8 Si * HO. ZB SI 01 e!3r 

aaoi ±6vom, e» aei^i d^Aiyoi 64 sb 5>b tft ?e ai^soi mb&q. 

SrBjaCKbliaBOl 25013, 75nmei T aj O s S!o S 0 |«Oia blUUS^ »(d/e)OI at 3[nm]0l 

D\ EH 5 Oil, HH&af21 blggS^SI S5(d/ E )2l if I(d/t)S 8I0IS2I SA|§ 3JOIO. £ 6S 5S£I 

at 3IW2I BH«=t ^M?} 30nme! tfCNI .SUOI/Hte a^'fiSI 31^31 £JSSIb £te!OII CHB £1*1 S §^0| §A| 

1 tisVi fll?18lbai ^SSICI. £3g£ 4 CHI AH, o,g« S 201 S UE1UI2, 202b dfifl. 

303"i aS8S(Cs)fl. 204b sl^fJi 31^8 TFT ±H, 205b £IWIS8 TFT ill, 206S ITO si±&*, 
ft7= e^sa-oiQ H 321 5= 5011 £Aia UIS1 ttOI 3I^AiaO| 64ysSi HH 103:1, 3l*AiaOI 32ys^ QH 
^5: 121 mhlTti °| S e £1 ^ = bl g 21 4- SlU, 8S0II 2I8H 0PI3 26fS SJ^aXI WQ. 
blilOIISAH -bl BBS 0121 IHSS 90nm°| ^3HI(bl^ag 4.5)B 3»b SiOj, B»«OfXHSSAI at 1\&WH 50mn 
21 *mm ib S£IOI0IE(AL1051)S OlgeiQb 21 »l21812b ^ At Oil 121 5 61 CHI AH gO| 

an oia 52810IIAH UK 8 0*3} HI 2^21 a(d/c)2| B I(d/c)S 58[n.n]2| g § 5!0IQ. 0 

§§0B illff UI2» BOI ge^E^I g?£1*lb BHOII SSISa^ 53133, 3 §31S 991 eJ^ISaOII CHS. 
SIL^jse^e: XH8I9P. 01 Si S212I ^ CHI AH ISoHS 3 21 Oil AH £ SS£1^SH|b 3RA| 
?»0I IamoT S*~40:Tsa81«aQ. TFT^M AI^SOI S1CH SJ^ISa ±15VS 8,330, 100:121 SSSt 

isbiT eaY ^ sixias a^^bPi 5uh smsm, waioioii ch& tia^m »isuiiaoiiAH ^gsib a 

£»8HaCt. 
(^AIOII 2) 

* eiAioofe waioi pi&oii aiB8it= va hhb oissioi, oipiah oiaioi ?i&42i tft^zisi tisdog e 
SiTSSS Saa^s peps aona, zi 01321 *goiie> fsa^i sssiaa. iaai 3>b big at « 

SAH Sidi B»o}(tilSaS 4.5)g ^fflEH^CHI 38H e!i§XHS£1 g^SIb UZ1 1021 ^SWI 30nm2| ^3HI£ € 
S612D. 01 BAIOUOnAI blifetS StPI ME Oil 3IB A10I01IAH ^^81b B^t S1SS gtllo^l ?J8H H3I 

a ipSou fsa^a BHays ssect. hhbsssai s£ioioiei(al3456: s*s ui^ss 
3 4?oV« 2 A 7oT 1a gas waioi ^iB2i um^g aa aa ?ibob at at 30nm2i ^md\ 
aii «S»3 Pgoii gaoioiE ets g^s asieio. baioo ia aoi as «aa ^ihioiah a»< 
SS^lSfo 3«act. ia§ ^sh fe^ s? si^ hb M0121 ±§ 91x100 xiaa 3si awt 

5lSaa bl%alo1 4.50I3, ¥11P1 30nn>2J Si02 ggS OIBOtSI &(d/E)g SA12!0 S 7[nra)0 | 

^ U«« a aigg^o.oj i> (d / E )2| BS 25[nra]0| S 2J0ID. 2HSIHSSAH 200nC/cnl2| XI^S^, lOOus 
«' »» A 7a « 5V2I SSISag 3?b u J2»'Saa 5i!S(TLAF et>S)(^¥P(Hukuda): ASIA Display *95 

diQeT6i(i995) B5)oi asfe'oi2i i2o c coii/h son ?asci. oi engmsb B^iaet-S^nis ^aon/d 

81 HI a Al S PI 21 U El LH XI SfcCt. aSSHSOn 015H S3IIB SPIS101 HH8»aB IS81B, AL1051M .01 

«»2 aia SAiiS uSifi! uh^m g§ ^ aa. sei, ±6v2i sia e.ojeaa 32^21 e aei 
i ail} d^iAiBS §>b tft ai^soi oigaa. 
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E 7a LHXI E 7d0|| EAIS UI2I V0|, SEH2) TFT-TNg SJgjll WaiOl ?2£ 2* SJ±2| 

^isa°'(403)oi oh 520 =ai£,'oiu(2» 8.7S) yaafe aAi dc ?soi agaa, §aioh e»a ?§0I 

= « ygg 2 = EIBJODAI SAIOfl ISSHXIXt S2, 3,» 2323 S§ ^AiaoilAH §AI0|| ^'Igap. 
JeS XH8P= =?S 2&aOil CDS e»SAIOil A|2ia«2£ o,^ - °!D. 01 S^OIIfe PS} "JSS ej°J2| 
lis s^MonS! AI218 HI £33 EH 81 OH 31^ § ^(402)3 AI2}(32i/s)aP 10HH SIE*, ^ 320*is£ 

s \Z =s b»soi oi§ap. □ lasw sse at, ^ 100:121 gep^suia 30ms oisisi gs^s3i 2 

SBOBl a& Btf Efe !EI5H(flicker)3| 2!*aXI SffeP. 31IP3J QE ¥11 21 UHgsm 

22 tfoTSaaa, n Sooiw saib ?soi aaaa, esa±sa ns^Ea id/e 21 s soil Hiaigioi 

E 8011 EAia aa»3J SOISD. 

E e bin ?gg £}3I 2|AJDC?§0IIAH MAI Oil 4'tSaxlEJ, E§ B»H ?S CH4!O0 ama BIS =?B0\ 6i« 

S^^.q ^ip^i =g yas zi naisa eg ^ai^oiiah 4'*jsp. nem, e»ae ses 23H 014 
| 2^oi 4=0, ^AidoiiAH a eg a 4=£ sip. seb, ama aa ?§a me»a ?ss Aizi^a 31 
§e? si^a 4 1 sip. 

B n,»os = g S.ij)g £| AJ DC ^MOIIAH OH 520 HaiSOIP g«a*IB- f °aigJ2| ^fe 10^ 1000 
AIO 2l"g?loiP. 2US2I §g AI2JS HfrlSIO* ^SHISa §SAI2»j» £l± tifi 3|« AI33 til SIP E 4» 
a naioloi SIM DC?SS 4'tSSIfe 501 dl^8IP. CDEfAH, 21 £ HaiSi 4>fe e« 3X1501 aS8»XIB, 
^pfo^ ojjgoj g-oilfe HaiS 4>S 10 0|g££ ^golfe 3101 HI if ^ SI P. SICH H3IS 4^fe 
£plT§g 3 318101 1000 0|o»eJ 3101 bH,'^8IP. 

HiaOII 2sLM, *M7\ 30nn.e! Ta 2 O s a UlgaemS Ol§olfe »l£ISI2fe 41 MOD 23 SUfi 2381011 
M ggya. HISHSOI 25012, ¥JHI3» 30nme! Ta 2 O s 2| big ^21 SJ(d/e)OI 2A|2!o S l[nm]0|3| 
ro^T 0°^ bHt?^3} Higgle* 21 2!<d/t)a gj I(d/t)S 13[nra]2| 5»S g 310IP. 01 3^011 

0T1 5* =» lass waao. 01 a 52i2j moiiah a 3 01 insa, swAiaoi m^ij dm 100:1 01 

81 a a. ~OI li^Efe g£H2| TNg S^'SUl, aSSS 2" §2) 2^iSS i 21 §1 Ofl AH 4f 

^aak 3J01 EAiaoi sip. 

s ol «0|| [0 = 3, g£H2| feg^IIB 5&6lfe aSSS S!S}SaS e«§OII 01318(01 31^ V^OI 8H 

3H ? S13,VS iMEI^MSSI SAP! HS°J2£ 20)§ 4» M201, SS^E^I S^SO. 

ir.^oi oiim egis ssxiEfa goisiai mzm ^ sis 2101 p. coeiah as 2101011 ah s.ggg 01 
5ioB3i*a3 eais SAiiAHa ^ ai on oil §»§axi aba. inaAH ^§?2?ioiiah esa e 

SI «XI Efe ^yajoi aa g 3H^2| S?ia SaCHUXI S3 01 £1 3 1 II ^101 D\^Q\Q. 

g & ,™0|| cose, SEHSI ^S^IIS S§J8Ffe °J^&V£ ^§011 HI 211 §101 51^ V^OI 5H 

§?8 1 

Bl 1 31 »; 

hi 1 3i ea sod chsh aisa ^^£J ^Aja; 

HI 1 3l»a «S0B . CH8H Hlga ^4»21 

4f3i h-£| ^Aitfa &}3i asa agon 3ins &3i hi i 3ia&»a ^4=a a±s^; 

2 g-a sj^a^ g aieoife e a^oii aisis, a§ 9¥fe *f3i ^^a asa s agsife a 

1 « ^ £ 2 S"S SI 01 ES§§ S 01 ES3S2I ESI HI OH 81 m^S\ ?A»a g CHgmfe ^ 

SaSi Sia£ hioi bus s&mfe, &»3i ^a m±^m m\ ^^a a^a moioh w 4^ a ^ 
^a 

a^oj a^a=oi Hisafe &»3i hi i 3iea hsoii ee> mi 2 31&; 
&f3i hi 1 3iea oi^efe a 31 hi 2 3iea aaoii hiss g§a^; 

3I0IV iOII&! C4f Efe § WE SlUa ^§S Al§8m, 4f3l HI 1 S? Ml 2 3IB AJOIOO ^Safcr 2« 

§§• ^ 

^31's^a IliS^I 6T3I 5?S§ AIOI0II Hl^a UH«B»a SiS^l ^31 2!i§S ajoioh Hisa UH 
S^'olfe 23H 01 ^a 10§§ HSSH2, 

^31 23H oife»a issa sf^a ?i d[nm]ii luta 4 011 ah ^ sa hissi ts u^oi gs at(d/ 

Oa 15nraSS 40nra AfOIS g§Elfe 5i 81 2>|§HAISa. 

HI 1 &0B SiOiAH, 



10-6 



;3H^SIS2(A)^ 1998-080210 
ao| EJ(d/E)21 US 18nm2J 34 nm MOIOflA) §§£lfe 3JS ^S2S 8|fe ^§3AI§*I. 

XII 1 SOU SIOIAH, 

fet^i 2!! g soil Aiga^ ™§g s* uag asas ^sa ?gj5ii ejassa ^§ § wi= siuei 2s 

Sgog Slfe ^SHAISXI. 
Ml 1 SWI SKHAH, 

a 0 | °«§HAI2x|b a,}, s^oi Aj S Aj 0 | 2{2» Slggfifl §38111, 4} 31 = 4-21 ^AldOl 2i^2| §011 □ 

a t aj^i s4=oj A^si^xig £x}*}o S ?§8H>I ¥I6H ?A|i!il SS8I01, ^51 §?4=2| ?AldOI 2*F ? 

A1 -,l s ^o| Ajgtfg 2>2» Af ? | s^oj |j ia ^ g 0) golfer S^CHI iSS| §;4-2| SaiSOII CHSH S!SS 
= S33^ D^'Sl g^offe ?I^S 3>fe 2i ^§25 Site engSAI9X|. 

§?S 5 

Ml 4 SWI SWAH, 

s^sj <ys<yg SEe) &3I ^4=21 <MSi! 2,' 2,' Oil 018101 3 US A-|£ OB ^Si 2J£f<L«Sg 3 
IslfeOI^S 3JS ?S2S 81 eijgHAISM. 

S^S 6 

HI 5 SOU SI 01 AH, 

A ni s^oi A_i S< y g 0,0,0, g, AjSAjoil CH§» fflg&!£2| ^SOI 2.121 OH, §54=2| ^Ald g Olg8l 
HI 4 &OII SIOIAH, 

a*-, I e^oi AjgAjg £cgf a, 3| s^o, 2>2|0|| 01 81 Of I30IS AHS QS S>fe 2l£fdSg § 

|§|£] A^i s^o, ^ AI Aj zf^op cH8ioi mas §>fe a^yii s^sife :>i^e s?fe at 

og Sj'fe S!JSSA|§Jt|. 
HI 7 SOII SI 01 AH, 

aoi =4=£i d£d g ssisi e t'saoii ^soi e.iai ra, 401 ^21 ?Aid g oigsi 

t %aI5s as ^Aidsi ^aizjscj 2J 3i*Ai2!S s±e s^stte 31s sife ^shai 

s«. 

HI 4 SOU SIOIAH, 

ahi s>,oj Aj fifl 2|zfoii ue s&afisi =>goi zi saiasi sm 01&21 «3i ^AiaoiiAH aaaa, & 

Jl ffl5Sft2| =SS &OI £g H2IIS 31^ =2} ^31 2,'2|2J ? Aid Oil AH §g& 3!S ^§°S §fe 

HAIS«. 

§?S10 

HI 9 SOII SIOIAH, 

ah, e^oj /jta g 0,0,0, A_i S AjO|l Die) £}&'dS2l ^^01 «taa OH, ^31 ^4>2| ?Ald g 01181 

2 i^Ss qs ^Aidsi ^i^Aieiaa zj ^Aieiit s^b g^8»fe 2§ ^§°s sife sh^hai 
i». 

s?sn 

HI 9 SOII SIOIAH, 

US 2§2i hi 2 saisoiiAH yas °jai gxmoi, 0132s ei^afe 2s 8i 

eMgSAISXI. 
12 

HI 4 SOD SIOIAH, 

aj;?| ±S o, a^oj naio.g 10 £b 10 2Q 33, 1000 Efc 10002 CI *fE ^§2£ 8|fe ^!S3A| 
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